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Abstract
Background: Social anxiety disorder (SAD) is highly prevalent among university students, but the majority of
affected students remain untreated. Internet- and mobile-based self-help interventions (IMIs) may be a promising
strategy to address this unmet need. This study aims to investigate the efficacy and cost-effectiveness of an
unguided internet-based treatment for SAD among university students. The intervention is optimized for the
treatment of university students and includes one module targeting fear of positive evaluations that is a neglected
aspect of SAD treatment.
Methods: The study is a two arm randomized controlled trial in which 200 university students with a primary
diagnosis of SAD will be assigned randomly to either a wait-list control group (WLC) or the intervention group (IG).
The intervention consists of 9 sessions of an internet-based cognitive-behavioral treatment, which also includes a
module on fear of positive evaluation (FPE). Guidance is delivered only on the basis of standardized automatic
messages, consisting of positive reinforcements for session completion, reminders, and motivational messages in
response to non-adherence. All participants will additionally have full access to treatment as usual. Diagnostic status
will be assessed through Structured Clinical Interviews for DSM Disorders (SCID). Assessments will be completed at
baseline, 10 weeks and 6-month follow-up. The primary outcome will be SAD symptoms at post-treatment,
assessed via the Social Phobia Scale (SPS) and the Social Interaction Anxiety Scale (SIAS). Secondary outcomes will
include diagnostic status, depression, quality of life and fear of positive evaluation. Cost-effectiveness and cost-utility
analyses will be evaluated from a societal and health provider perspective.
Discussion: Results of this study will contribute to growing evidence for the efficacy and cost-effectiveness of
unguided IMIs for the treatment of SAD in university students. Consequently, this trial may provide valuable
information for policy makers and clinicians regarding the allocation of limited treatment resources to such
interventions.
Trial registration: DRKS00011424 (German Clinical Trials Register (DRKS)) Registered 14/12/2016.
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Background
Anxiety disorders have the highest prevalence compared
to other mental health disorders, showing an estimated
lifetime prevalence of 10–22% in European Countries
[1]. Social anxiety disorder (SAD) is ranked as the third
most common anxiety disorder in Germany [2], and the
prevalence estimates of SAD in university students range
from 3.4% (12-month) in the United States [3] to 16.1%
(point-prevalence) in Sweden [4].
SAD among university students has been associated
with a number of adverse effects, including low quality
of life [5] and problems with identity formation [6],
increased consumption of alcohol [7] and high levels of
suicidal ideation [8]. Additionally, SAD-related emo-
tional distress causes dysfunctional avoidance strategies,
which are associated with underachievement and may
lead to premature drop out from university [4]. There-
fore, the economic burden extends beyond the direct
costs of treatment to indirect costs (e.g. low productivity,
increased number of sick days, lower qualification level
[9, 10]) and intangible costs (e.g. reduced quality of life,
social impairment). Thus, treatment of SAD is of
particular interest to the public healthcare system and
health services in and outside of university [11, 12],
especially as SAD may become a chronic condition when
left untreated [13].
Effective treatment options exist [14, 15], but are only
used by a small proportion of those in need [16, 17].
Reasons for low treatment rates include not only a
limited availability of trained clinicians but also other
barriers to help-seeking such as fear of stigmatization.
Fear of negative evaluation, the expectation that others
might judge one’s behavior or physical symptoms as
embarrassing or humiliating, [18, 19] is the key feature
of SAD. Hence, the nature of SAD is one major reason
which prevents university students from seeking profes-
sional advice [9, 20].
Internet- and mobile-based interventions are a prom-
ising strategy to reach underserved SAD populations. In
contrast to traditional face-to-face therapy IMIs are
immediately accessible, lack stigmatization, are more
flexible, anonymous, and initiated with minimal (or no)
human contact [21–23]. In addition, although the initial
costs of developing an IMI can be quite high, the low
marginal costs of providing IMIs to additional user are
assumed to lead to lower overall expenditures [24].
Moreover, IMIs are likely to reduce health care delivery
costs compared to face-to-face treatment, as IMIs
involve minimal or no contact with mental health care
specialists and also reduce travel costs.
A large number of studies have shown that IMIs can
be effective in the treatment of common mental
disorders [22]. The most recent systematic review on
IMIs for SAD showed a mean standardized effect size of
g = 0.84 [0.72–0.97] compared to untreated control
groups and g = 0.38 [0.13–0.62] compared to active
control conditions [25]. We are aware of only one small
study (n = 38) that evaluated a psychological internet
supported intervention for SAD in university students
[26]. This study assessed an internet-based self-help
intervention with minimal email contact to a psycho-
therapist with in vivo group exposure compared to no in
vivo group exposure. The intervention resulted in large
pre-post within-group effect-sizes for both groups. The
generalizability of these results are, however, limited due
to methodological shortcomings (e.g. small sample size).
In addition, the study did evaluate neither the
cost-effectiveness of the intervention nor the effects of
unguided self-help.
One of the major cost-drivers and potential barriers
for large-scale treatment dissemination is the provided
level of therapeutic guidance in IMIs. In a recent
meta-analysis guided IMIs yielded a mean average effect
of g = 0.87 [0.72–1.02] compared to passive control
conditions such as WLC (n = 11) [25]. The standardized
effect size of unguided IMIs was g = 0.78 [0.50–1.05]
compared to passive controls (n = 8). The effect sizes
(0.28–1.47) varied widely between unguided IMIs
[27–34], which makes it difficult to anticipate the ex-
pected effect size for future studies. We suspect that
the variance in effect sizes between studies could be
explained by methodological differences such as small
(n = 20–40) [27, 29–32] to moderate (n = 56–62) [28, 34]
sample sizes, different lengths of follow-ups (e.g. only
three studies evaluated long-term effects [27–29]) and
high dropout rates. Therefore, additional research is
needed to determine the efficacy of unguided
internet-based interventions in the treatment of SAD,
particularly among university students.
Although it is often assumed that IMIs tend to be
cost-effective, there is limited empirical evidence show-
ing the impact on health economic outcomes [35–37].
To the best of our knowledge, only three studies investi-
gated the cost-effectiveness of IMIs for SAD; all of these
studies evaluated a therapist guided IMI [38–40]. To
date, no study has investigated the cost-effectiveness of
an internet-based intervention in university students,
and no study has evaluated the health economic effects
of an unguided internet-based intervention for SAD.
Although the efficacy of Cognitive Behavioral Therapy
(CBT) in the treatment of SAD is well-documented,
there is still room for improvement. Recent findings
suggest not only fear of negative evaluations to be a cen-
tral feature of SAD, but also prove a strong link between
SAD and the fear of positive evaluation (FPE) [41, 42].
According to Weeks and Howell’s (2012) bivalent fear of
evaluation model of social phobia, fear of evaluation in
general is the core component of SAD, including the
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fear of negative (FNE) and positive evaluation [43]. The
function of FPE in SAD also has been discussed in the
context of evolutionary models of social anxiety [44].
Empirical evidence shows that FPE and FNE are related
but distinct factors contributing to SAD, with FPE
explaining a unique and independent proportion of vari-
ance in the fear of social interactions [45]. Even though
established treatments for SAD do not address FPE dir-
ectly, there is evidence that CBT can reduce FPE, albeit
with smaller effect sizes compared to FNE [42]. And, im-
portantly, neglecting FPE in SAD treatments may im-
pede treatment progress (e.g., when clients still feel
anxious after successful exposures that received positive
feedback) [46]. Specifically, people who endorse FPE do
not feel proud when making progress or achieving goals
and, paradoxically, often experience discomfort [41]. In
that sense, FPE often results in socially anxious people
avoiding social situations in which they are the focal
point (e.g., group work, presentations at university)
which prevents their exposure to positive social feedback
and safeguards their social status within the group [42,
47]. Although research has shown that FPE is responsive
to cognitive-behavioral therapy [48], no intervention has
systematically addressed this as a treatment component
of SAD.
The aim of this study will be to evaluate whether an
unguided internet-based intervention for SAD is effect-
ive in reducing social anxiety symptoms and other
secondary outcomes such as depression, fear of positive
evaluation, interpersonal problems and quality of life
when compared to a WLC in university students. Add-
itionally, cost-effectiveness analyses will be conducted
from societal and health provider perspective in order to
examine whether this internet-based intervention for
SAD represents good value for money.
This study is part of the recently launched Caring
Universities – the World Health Organization (WHO)
World Mental Health International College Student
(WMH-ICS) initiative (https://www.hcp.med.harvard.
edu/wmh/college_student_survey.php) [49, 50]. It is an
international initiative which aims to obtain accurate
cross-national data on the prevalence, and correlates of
mental disorders among university students throughout
the world, assess unmet needs for treatment, develop
practical methods to improve mental health intervention
utilization, and evaluate effective strategies for the pre-




This study is a randomized-controlled trial in which the
assumed superiority of an internet-based intervention
for SAD is evaluated compared to a WLC. The
intervention group will receive the internet-based
self-help treatment for social anxiety and the control
group will obtain access to this intervention after 6
months. Both conditions have full access to university
and community treatment as usual.
Participants
We anticipate recruiting a total of N = 200 partici-
pants of which 100 participants will be assigned to
each of the two conditions. Participants will be re-
cruited in Germany, Austria and Switzerland. The re-
cruitment strategy consists of various components: a
study website, a promotional video, postings to Face-
book and Internet forums and an email with informa-
tion of the study sent to all German, Swiss and
Austrian university psychological counseling centers
and all students attending different universities based
in Ulm, FAU, Bern, Dresden, Hagen, and Vienna. The
study flow is illustrated in Fig. 1.
Inclusion criteria
Participants will be included if they
 are a student,
 are at least 18 years old,
 have internet access,
 have sufficient German language skills as assessed
via self-report (“Do you speak and understand
German?”),
 exceed predefined cut-off scores in the SPS or SIAS,
 fulfill the diagnostic criteria of SAD according to
DSM-IV assessed via a SCID-I diagnostic interview,
 have the ability to provide a written informed
consent.
Exclusion criteria
Participants will be excluded if they,
 show an acute suicidal risk according to the suicide
item of the Beck Depression Inventory II (BDI II)
(score > 1) or the diagnostic interview,
 have a history of psychotic or bipolar disorders,
 and are receiving psychotherapy at the time of
entering the study.
 Prescription medications for anxiety and depression
lead to an exclusion if the dosage was changed one
month before the beginning of the study.
Randomization
Two hundred participants will be randomly assigned.
The allocation list is produced by a random number
generator Randlist [9] which randomly allocates partici-
pants in a 1:1 ratio with a block size of 8 to either IMI
or WLC. The list is operated by an independent
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researcher not otherwise involved in the study. This re-
searcher has no information about the participants other
than the participants’s trial ID numbers and will
randomize the participants in the order of the incoming
informed consent form. During the randomization
process, the allocation will be concealed from partici-
pants and researchers involved in recruitment. Partici-
pants will not be blinded to study conditions.
Internet-based self-help intervention with an additional
session on fear of positive evaluation
The intervention is based on the well-established
cognitive-behavioral treatment of Clark and Wells (1995)
[51] and has been shown to be efficacious in several previ-
ous studies [27, 52–55]. It consists of nine text-based ses-
sions, various exercises (e.g. attention training) and diaries
(such as a diary to identify and question negative
thoughts). Participants are advised to complete one ses-
sion per week, review the exercises, and complete diaries.
The approximate time required to complete one session is
60min, and participants are encouraged to practice the
strategies in their daily life. An overview of the sessions is
summarized in Table 1. The original intervention was tai-
lored to the university setting, for example, by providing
case examples of socially anxious students.
An additional module in session 4 not part of the ori-
ginal Clark and Wells program targets FPE. FPE is defined
as discomfort and fear in reaction to positive feedback
from others. The module contains psychoeducational ma-
terial regarding the definition and etiology of FPE accord-
ing to the bivalent fear of evaluation model [43] and the
evolutionary model [44], as well as information on
FPE-related cognitive strategies such as the disqualifica-
tion of positive social outcomes (DPSO). A thought diary
is introduced to identify and modify FPE-related cogni-
tions, including perceived costs and advantages of positive
evaluation. Additionally, the module contains exercises
that aim at promoting self-compassion as well as the ex-
perience and acceptance of positive emotions which have
been linked to a decrease of FPE [56].
Although this is a therapeutically unguided self-help
intervention, guidance is provided via standardized
automatic messages aiming to promote adherence.
Adherence reminders follow procedures used in a
number of previously conducted studies [57–59]. They
consist of one positive reinforcement per session com-
pletion and one automatic reminder if participants do
not log into the platform for more than one week. These
automated reminders contain standardized personalized
motivational messages, which strengthen participants’
adherence to the intervention.




Reasons to initiate change, defining goals and recoding introspection
of difficult social situations with help of an anxiety protocol
Session 2
Psychoeducation
Information on SAD and maintaining factors such as negative thoughts,
safety behaviors and self-focused attention
Development of an individual model for SAD
Session 3
Cognitive restructuring
Identification and modification of negative thoughts (dysfunctional
assumptions) with the help of a thought diary
Session 4
Fear of positive (social) evaluation
Information about FPE (examples and explanatory models)
Identifying FPE using a diary
Recognizing the devaluation of own achievements, the benefit and the
risks of positive evaluation using a diary




Various exercises to reduce self-focused attention
Session 6
Behavioral experiments
Planning and conducting in-vivo exposures
Session 7
Summary and revision
Summary of the key elements of the training
Highlighting the importance of revising the exercises
(e.g. in-vivo exposure)
Session 8
Healthy lifestyle and problem solving
Information about healthy lifestyle (e.g. sports, nutrition)
Conveying problem solving skills
Session 9
Relapse prevention
Strategies to maintain the acquired skills
Preparing for possible relapses
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Procedure
Students who are interested in enrolling in the study will
contact the study team through a contact form from a
student mental health platform (i.e., on www.studicare.
com) or directly via email. If participants satisfy inclu-
sion criteria they will be randomly assigned to either the
IG or the WLC. Students who are assigned to the IG
can initiate the online-based self-help intervention im-
mediately after randomization. Students in the WLC will
receive access to the program six months after
randomization. The study includes three assessments:
both groups are assessed at baseline (t0), immediately
after completing the program (t1; 10 weeks) and at
follow-up six months after randomization (t2). The as-
sessment at t1 (10 weeks) is independent from treatment
completion. Treatment adherence will be monitored
after t1. Self-reported measures are collected using a se-
cure web-based assessment system (UNIPARK, 256-bit
encrypted [60]). This system allows for data validation
(range checks, double data entries) to improve data
quality. Additionally, participants’ SAD symptoms in IG
will be assessed weekly via the intervention platform.
The collected data will be stored securely.
Measurements
A detailed overview of all measures at baseline (t0),
10-week post-treatment (t1) and 6-month follow-up is
given in Table 2.
Primary outcome measures
Symptoms of SAD
The primary outcome is SAD symptoms. SAD symp-
toms will be measured with two widely used measures,
the Social Phobia Scale and the Social Interaction
Anxiety Scale (SPS & SIAS; [61]). These two self-report
questionnaires complement one another and are usually
administered together. The SIAS assesses more general
fears of social interaction (e.g., “I tense up if I meet an
acquaintance in the street”), while the SPS focuses on
fears of being judged by others during daily activities
(e.g., “I become anxious if I have to write in front of
others.”). Both scales consist of 20 items to be rated on a
5-point Likert scale (0= “not at all” to 4 = “ex-
tremely”). These two companion measures have been
found to be valid, reliable and useful for clinical and re-
search purposes [62]. Cronbach alphas for the SIAS and
SPS range from 0.90 to 0.94 [63].
Fig. 1 Study flow chart
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Secondary outcome and process measures
Diagnostic status
The diagnostic status will be assessed with the Struc-
tured Clinical Interview for DSM-IV (SCID-I [64]). The
interview will be conducted and recorded by trained
raters (clinical psychologists or graduate students in
psychology) via telephone at baseline and 6-months. The
raters are blind to the condition the participants are
assigned to. In order to ensure blinding, (a) participants
receive information on the importance of not informing
interviewers about the conditions they were assigned to,
(b) raters receive a written reminder to not ask the par-
ticipants for their randomization status, (c) written and
verbal reminders for the participants before the inter-
view; and (d) a documentation after the interview if the
rater is still blind to treatment condition. The inter-rater
reliability will be evaluated through a random selection
of 10% of recorded cases.
Beck depression inventory II
Depression severity will be assessed using the Beck
Depression Inventory II (BDI-II) [65]. The scale consists of
21 items each rated on a 4-point Likert-scale. Prior research
has shown high reliability and validity in SAD clients [27].
Brief symptom inventory
General psychopathology will be assessed using the Brief
Symptom inventory (BSI), which spans 9 dimensions,
including insecurity in social situations, anxiety, depres-
siveness and compulsivity [66]. The BSI assesses
symptoms within the past week and has shown robust
psychometric properties [67]. The Global Severity Index
(GSI), the overall mean score, will be reported.
Liebowitz social anxiety scale
The Liebowitz Social Anxiety Scale (LSAS) [68, 69] is a
self-report scale that assesses fear and avoidance in 24
different situations. Thirteen of the situations relate to
performance and the remaining items assess situations
within the context of social interactions. Prior research
has shown good to excellent reliability and validity
(Cronbach’s alphas ranging from 0.83 to 0.94) [68].
Inventory of interpersonal problems
Difficulties in interpersonal behavior and sources of rela-
tional distress will be assessed using the Inventory of
Interpersonal Problems (IIP-64) since they indicate
assertiveness and passivity of participants. The instru-
ment has eight dimensions and has shown adequate psy-
chometric properties (Cronbach’s alphas ranging from
0.71 to 0.82) [70, 71].
Fear of positive evaluation
Fear of positive social feedback will be assessed using
the Fear of Positive Evaluation Scale [72]. The FPES is a
Table 2 Measurements and time of assessment
Instrument Abbreviation Aim Time of assessment
t0 t1 t2
Clinician administered
Structured Clinical Interview for DSM-IV Axis I Disorders SCID-I DSM-IV Axis I disorders ✔ ✔
Self-report ratings
Primary Outcome Measure
Social Phobia Scalea SPS Symptoms of SAD ✔ ✔ ✔
Social Interaction Anxiety Scalea SIAS Symptoms of SAD ✔ ✔ ✔
Secondary Outcome Measure
Liebowitz Social Anxiety Scale LSAS-SR Social anxiety symptoms ✔ ✔ ✔
Beck Depression Inventory II BDI-II Symptoms of depression ✔ ✔ ✔
Brief Symptom Inventory BSI Psychiatric symptoms ✔ ✔ ✔
Inventory of Interpersonal Problems IIP-64 Interpersonal problems ✔ ✔ ✔
Fear of Positive Evaluation Scale FPES Fear of positive evaluation ✔ ✔ ✔
Disqualification of Positive Social Outcomes Scale DPSOS Fear of positive evaluation ✔ ✔ ✔
EuroQol (EQ-5D-5 L) EQ-5D-5 L Quality of life ✔ ✔ ✔
Assessment of Quality of Life (AQol) AQoL-8D Quality of life ✔ ✔ ✔
Client Satisfaction Questionnaire CSQ-8 Client satisfaction
Trimbos/iMTA Questionnaire for Costs associated with Psychiatric Illness TiC-P Cost-effectiveness ✔ ✔
Credibility Expectancy Questionnaire CEQ Treatment expectancy
t0 Baseline; t1 10 weeks; t2 6 months; Assessments ✔ = intervention and control group; = intervention group a process measures assessed every 2 weeks
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self-report measure consisting of 10 items and has
shown good psychometric properties in clinical and
healthy samples [48, 72].
The disqualification of positive social outcomes
(DPSO) is a cognitive strategy which has been linked to
FPE [43, 72]. This cognitive tendency is proposed to
serve as a mental safety behavior in the context of FPE
and will be measured using the Disqualification of
Positive Social Outcomes Scale (DPSOS) [73]). The
DPSOS is designed to measure the disqualification of
positive outcomes on two dimensions, other-oriented
attributions (e.g., “people will laugh at my jokes even if
they are not funny”) and self-oriented attributions that
refer directly to DPSO (e.g., “I frequently dismiss my
own social successes and accomplishments”).
Quality of life
The Assessment of Quality of Life (AQol) [74] and the
EuropeanQuality of Life 5 Dimensions 3 Level
(EQ-5D-5L) instrument [75, 76] will assess quality of life.
The AQol assesses eight dimensions (independent living,
pain, senses, mental health, happiness, coping, relation-
ships, self-worth) and allows for the calculation of separ-
ate sum scores for each dimension. The EQ-5D is a
widely applied, valid and reliable measurement of quality
of life. It consists of five items on a five-point Likert
scale related to mobility, self-care, common activities,
pain/discomfort and anxiety/depression. Additionally,
this measure contains a visual analogue scale (VAS) to
assess the respondent’s self-rated health status. Only the
AQoL will be used as a secondary outcome, the EQ-5D
will only be used for sensitivity analyses in the health
economic outcome evaluation.
Cost measures
The Trimbos and iMTA Treatment Inventory of Costs
in Patients with psychiatric disorders (TIC-P) [77] was
adapted for the application to the German health care
system and the specific target group. Direct medical
costs (e.g., drugs), direct non-medical costs (e.g., trans-
portation) and indirect costs (e.g., productivity losses)
[78] will be assessed over a period of the previous 3
months. A catalog of German unit costs [79] will be
used to calculate total health care costs on individual
basis assuming that the majority of participants will be
from Germany [80]. Indirect non-medical cost stemming
from productivity losses due to presenteeism and absen-
teeism costs will be assessed with specific modules of
the TiC-P. From a student’s perspective a monthly rate
that students are paid due to the German Federal Law
on Support in Education (BAföG) [81] is assumed cover-
ing the general cost for living and education in
Germany. The intervention costs are estimated at €150
($181) per participant. This tariff stems from a health
care provider (GET.ON Institute) that offers comparable
internet-based interventions. Including German VAT of
19%, interventions costs were €178.50.
Other measures
Other assessments will include demographic variables
(e.g., age, gender, student status, etc.). Moreover, a
version of the German Client Satisfaction Questionnaire
(CSQ-8) [82] that was adapted to the online training
context will assess the acceptance of internet-based in-
terventions and global client satisfaction on the inter-
vention [83]. Adherence to treatment will be evaluated
by completion rate and time spent in intervention. The
6-item German version of the Credibility Expectancy
Questionnaire (CEQ) [84] assesses the intervention’s
credibility and outcome expectancies. Additionally,
credit points based on the European Credit Transfer
System (ECTS) [85] are assessed to evaluate the reduced
academic productivity.
Process measures
Participants in the active conditions will be asked to rate
their symptoms of SAD every two weeks (SPS & SIAS)
in order to detect change in social phobic symptoms
during the intervention.
Power and sample size calculation
The study is powered to detect small to medium effect
sizes of d = 0.4. The intended sample size of 200 partici-
pants will provide sufficient power to detect a significant
standardized effect size (Cohen’s d) of 0.4 on the primary
outcome variable (symptoms of SAD via SPS and SIAS)
between the two conditions. The software Gpower [86]
was used to calculate the sample size of n = 100 per
group given a Bonferroni-adjusted (due to multiple test-
ing) alpha error level of 0.025 for a one-sided test, a stat-
istical power of 0.80 and an effects size of d = 0.4.
Analysis
Analyses will be conducted and reported according to
the Consolidated Standards of Reporting Trials
(CONSORT) statement [87]. The results will be dissemi-
nated in peer-reviewed scientific journals. The deperso-
nalized data will be analyzed based on the
intention-to-treat principle. Missing data will be handled
using multiple imputations with 10 estimations per
missing value following recommendations of Little and
Rubin [88] and Schafer [89]. Differences in continuous
outcomes between the groups will be analyzed using
analysis of covariance (ANCOVA), with pre-scores as a
covariate and the post-scores as the dependent variable.
Possible confounders (e.g. former use of psychotherapy)
will be assessed and included as covariates if they should
be associated with changes in the primary outcome. We
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will compute standardized effect sizes (Cohen’s d includ-
ing the 95% confidence intervals for all effect sizes). We
will also test differences in treatment response rates
(50% relative symptom reduction), numbers of partici-
pants displaying reliable change (according to Jacobson
and Truax [90]) as well as differences in symptom de-
terioration rates. Effect sizes between groups of dichot-
omous outcome variables will be expressed as
number needed to treat and its associated 95% confi-
dence intervals. All reported p-values are (one-sided) at
a significance level of 0.025 for the primary outcomes
and 0.05 for the secondary outcomes.
Moderators of the outcome will be analyzed on an
exploratory basis using regression analyses, as well as
region of significance procedures [91], in case of signifi-
cant findings. Baseline variables considered for moder-
ator analyses include: Sociodemographic and study-
related characteristics (e.g. age, gender, nationality,
full-time versus part-time students, study major, number
of semesters on leave, number of semesters in total,
ECTS points), baseline severity of social phobia (SIAS,
SPS), depressive (BDI-II) and general psychopathological
symptoms (BSI), interpersonal problems (IIP), fear of
positive evaluations (FPE), health-related quality of life
(AQoL), generalized vs. specific SAD, concurrent use of
psychotropic drugs, prior mental health treatment,
perceived treatment credibility (CEQ), comorbid depres-
sive disorders (SCID), number of comorbid disorders
(SCID), age of onset (SCID). Moderator analyses will not
be adjusted for multiple testing, as the aim is to generate
hypotheses to be tested in future confirmative studies.
All directional hypotheses are tested one-sided, bidirec-
tional hypotheses two sided.
Economic evaluation
We will perform an economic evaluation from the
societal and health provider perspectives that include all
relevant costs and outcomes. A cost-effectiveness
analysis as well as a cost-utility analysis will be con-
ducted following guidelines from the International Soci-
ety for Pharmacoeconomics and Outcomes Research
(ISPOR) Good Research Practices Task Force Report and
the recommendations of the Consolidated Health Eco-
nomic Evaluation Reporting Standard (CHEERS) [92,
93]. In the cost-effectiveness analyses, symptom-free sta-
tus via SPS and SIAS will be used as clinical outcome.
For cost-utility analyses, quality-adjusted life years
(QALYs) will be calculated based on the AQOL-8D.
EQ-5D-5L will be used only in sensitivity analyses. We
will compare both groups in terms of incremental costs
and incremental effects, by calculating the incremental
cost-effectiveness ratio (ICER). We will use bootstrap-
ping (N = 5000) and 95% confidence intervals in percen-
tiles to test the robustness of the ICER and to quantify
the uncertainty surrounding the ratios. The results will
be shown in a cost-effectiveness plane and in a
cost-effective acceptability curve. Additionally, the ro-
bustness of the base-case findings will be tested with a
multi-way sensitivity analysis (i.e. ± 50% intervention
costs, costs outliers, EQ-5D-5L as alternative instrument
to calculate QALYs).
Discussion
SAD is a highly prevalent mental health disorder, also
among university students. Affected students suffer from
lower quality of life, high burden of psychological strain
and reduced academic functioning. Internet-based
interventions represent a low-threshold, easily accessible,
and flexible treatment which may help to overcome the
low utilization rates of those in need.
Within this study we intend to extend the evidence of
internet-based self-help for SAD regarding efficacy and
cost-effectiveness. Particularly, we want to strengthen the
evidence of unguided treatments, since the question
how much support is needed remains unanswered given
prior mixed results. On the one hand, results from two
meta-analyses [94, 95] found self-help programs with
support to be more effective and with lower attrition
rates compared to no support. Whereas a recent
meta-analysis on internet-based guided cognitive behav-
ioral interventions for anxiety disorders in general did
not find such differences, indicating that effects between
current guided and unguided treatments for anxiety
might be smaller than previously anticipated [25].
There may be several other factors such as the inten-
sity of screening procedures [52], the length, structure
and comprehensiveness of the self-help program itself
[96], the extent of support needed depending on the dis-
order [95] as well as human substitutes such as auto-
mated reminders [97], which systematically confound
whether guided interventions lead to superior results
compared to unguided interventions [98].
This study will have three noteworthy limitations.
First, if this study demonstrates clinically relevant effects
for unguided self-help for SAD, it has to be taken into
account that this evidence will be based on an RCT,
which is characterized by a highly structured participa-
tion and research attention. This is usually not the case
when self-help interventions are offered in routine care.
Since the securing of commitment represents an
adherence-promoting element in self-help interventions,
it has been argued that effect sizes of pure self-guided
interventions found in RCTs are significantly overesti-
mated for what can be expected in routine care [99],
when no additional measures to increase adherence are
applied. Hence, in order to achieve similar effects out-
side laboratory conditions, a clear concept for ensuring
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adherence through minimal guidance from a profes-
sional or lay health worker seems favorable.
Second, we will employ an open recruitment strategy
in the general student population. Such a procedure
mimics a public health approach of student mental
health treatment barriers of face-to-face treatment
pathways. However, results need to be interpreted cau-
tiously in such a context and may not generalize to clas-
sical routine face-to-face clinical practice pathways. A
previous study has found that patients undergoing
internet-based treatment resembled national general
samples more closely than samples from routine
face-to-face mental health care [100].
Third, the cost assessment is based on a self-report
instrument and it may be argued that self-report data
are potentially less accurate compared to data col-
lected directly from public registers. However, com-
parative studies of self-report questionnaires and
diaries have found an acceptable comparability [101].
The remaining risk, however, is likely to be equal
across treatments, making it unlikely that it will result
in a bias between groups.
Conclusion
To the best of our knowledge, this study will have the
largest unguided RCT intervention group recruited for
SAD treatment so far [15, 102]. This study will contrib-
ute to the evidence for the efficacy, cost-effectiveness
and moderators of unguided internet-based self-help for
social phobia in university students. If successful, this
intervention would facilitate the adequate allocation of
scarce resources and will provide valuable information
of a public health approach of SAD treatment. When
implemented on large scale, such interventions might
help to reduce the immense burden associated with
SAD in university students.
Abbreviations
ANCOVA: Analysis of covariance; AQol: Assessment of Quality of Life;
BAföG: German Federal Law on Support in Education; BDI-II: Beck Depression
Inventory II; BSI: Brief Symptom inventory; CBT: Cognitive behavioral therapy;
CEQ: Credibility expectancy questionnaire; CHEERS: Consolidated Health
Economic Evaluation Reporting Standard; CSQ-8: German Client satisfaction
questionnaire; DPSO: Disqualification of positive social outcomes;
DRKS: German Clinical Trials Register; ECTS: European Credit Transfer System;
EQ-5D-5L: European Quality of Life 5 Dimensions 3 Level instrument;
FNE: Fear of negative; FPE: Fear of positive evaluation; ICER: Cost-
effectiveness ratio; IG: Intervention group; IIP-64: Inventory of Interpersonal
Problems; IMI: Internet- and mobile-based self-help intervention;
ISPOR: International Society for Pharmacoeconomics and Outcomes
Research; LSAS: Liebowitz Social Anxiety Scale; QALYs: Quality-adjusted life
years; RCT: Randomized controlled trial; SAD: Social anxiety disorder;
SCID: Structured Clinical Interview for DSM Disorders; SIAS: Social Interaction
Anxiety Scale; SPS: Social Phobia Scale; TIC-P: The Trimbos and
iMTA Treatment Inventory of Costs in Patients with psychiatric disorders (TIC-
P); VAS: Visual analogue scale; WHO: World Health Organization; WLC: Wait-
list control group; WMH-ICS: WHO World Mental Health International College
Student Initiative
Acknowledgements
The authors gratefully acknowledge the contribution of all participants,
research assistants, therapists and all others who contributed to our study.
Funding
This study is funded by BARMER a German statutory health insurance
company. The funding body had no role in the design, collection, analysis
and interpretation of data and in the writing of the manuscript.
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from DDE.
Authors’ contributions
DDE and HB obtained funding for this study. FK, DDE, TB and AS have
contributed to the conception of the study design. FK drafted the
manuscript, supervised by DDE. TB, AS, HB, MB, RA, RK, RB and PC
contributed to the analysis and interpretation of data and critically revised
the further writing of the manuscript. All authors read and approved the
final manuscript and agreed to be accountable for all aspects of the work.
Ethics approval and consent to participate
This study was approved on 13.09.2016 by the Ethics Committee of the
Friedrich-Alexander-Universität Erlangen-Nürnberg (ref. nr. 260_16 B,




In the past 3 years, RCK received support for his epidemiological studies from
Sanofi Aventis; was a consultant for Johnson & Johnson Wellness and
Prevention, Sage Pharmaceuticals, Shire, Takeda; and served on an advisory
board for the Johnson & Johnson Services Inc. Lake Nona Life Project. Kessler is
a co-owner of DataStat, Inc., a market research firm that carries out healthcare
research. The other authors declare that they have no competing inter-
ests. DDE reports to have received consultancy fees or served in the scientific
advisory board from several companies such as Minddistrict, Sanofi, Lantern,
Schön Kliniken, German health insurance companies (BARMER and Techniker
Krankenkasse), and chambers of psychotherapists.
MB and DDE are stakeholders of the “Institute for Online Health Trainings”,
a company aiming to transfer scientific knowledge related to the present
research into routine health care. HB reports to have received consultancy
fees and fees for lectures or workshops from chambers of psychotherapists
and training institutes for psychotherapists.
FK, TB, AS, PC, RB, RPA declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Friedrich-Alexander-University Erlangen-Nürnberg (FAU), Nägelsbachstrasse
25a, 91052 Erlangen, Germany. 2Department of Clinical Psychology and
Psychotherapy, University of Bern, Bern, Switzerland. 3Department of
Experimental Psychopathology and Psychotherapy, University of Zürich,
Psychiatric University Hospital, Zürich, Switzerland. 4Department of Clinical
Psychology and Psychotherapy, University of Ulm, Ulm, Germany.
5Department of Clinical, Neuro- and Developmental Psychology, Vrije
University Amsterdam, Amsterdam, The Netherlands. 6Research Group
Psychiatry, Department of Neurosciences, KU Leuven University, Leuven,
Belgium. 7Department of Psychiatry, College of Physicians and Surgeons,
Columbia University, New York, NY, USA. 8Division of Clinical Developmental
Neuroscience, Sackler Institute, New York, NY, USA. 9Department for Health
Care Policy, Harvard Medical School, Boston, MA, USA.
Kählke et al. BMC Psychiatry          (2019) 19:197 Page 9 of 12
Received: 28 May 2018 Accepted: 22 April 2019
References
1. Kessler R, Matthias A, Anthony J, De Graaf R. Lifetime prevalence and age-
of-onset distributions of mental disorders in the World Health
Organization’s world mental health survey initiative. 2007. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC2174588/. Accessed 25 Apr 2017.
2. Jacobi F, Höfler M, Strehle J, Mack S, Gerschler A, Scholl L, et al. Psychische
Störungen in der Allgemeinbevölkerung. Studie zur Gesundheit
Erwachsener in Deutschland und ihr Zusatzmodul psychische Gesundheit
(DEGS1-MH). Nervenarzt. 2014;85:77–87.
3. Blanco C, Okuda M, Wright C, Hasin DS, Grant BF, Liu S-M, et al. Mental
health of college students and their non–college-attending peers. Arch Gen
Psychiatry. 2008;65:1429.
4. Tillfors M, Furmark T. Social phobia in Swedish university students:
prevalence, subgroups and avoidant behavior. Soc Psychiatry Psychiatr
Epidemiol. 2007;42:79–86. https://doi.org/10.1007/s00127-006-0143-2.
5. Mendlowicz MV, Stein MB. Quality of life in individuals with anxiety
disorders. Am J Psychiatry. 2000;157:669–82.
6. Gültekin BK, Dereboy IF. The prevalence of social phobia, and its impact on
quality of life, academic achievement, and identity formation in university
students. Turk Psikiyatri Derg. 2011;22:150–8 http://www.ncbi.nlm.nih.gov/
pubmed/21870304. Accessed 23 Jun 2017.
7. Gilles DM, Turk CL, Fresco DM. Social anxiety, alcohol expectancies, and self-
efficacy as predictors of heavy drinking in college students. Addict Behav.
2006;31:388–98.
8. Olfson M, Guardino M, Struening E, Schneier FR, Hellman F, Klein DF.
Barriers to the treatment of social anxiety. Am J Psychiatry. 2000;157:521–7.
9. Kessler RC. The impairments caused by social phobia in the general
population: implications for intervention. Acta Psychiatr Scand. 2003;108:19–
27. https://doi.org/10.1034/j.1600-0447.108.s417.2.x.
10. Magee WJ, Eaton WW, Wittchen H-U, McGonagle KA, Kessler RC.
Agoraphobia, simple phobia, and social phobia in the National Comorbidity
Survey. Arch Gen Psychiatry. 1996;53:159–68.
11. Wittchen H-U, Jacobi F. Size and burden of mental disorders in Europe—a
critical review and appraisal of 27 studies. Eur Neuropsychopharmacol. 2005;
15:357–76.
12. Wittchen H-U, Jacobi F, Rehm J, Gustavsson A. The size and burden of
mental disorders and other disorders of the brain in Europe 2010. Eur
Neuropsychopharmacol. 2011;21:655–79.
13. Chartier MJ, Hazen AL, Stein MB. Lifetime patterns of social phobia: a
retrospective study of the course of social phobia in a nonclinical population.
Depress Anxiety. 1998;7:113–21 http://www.ncbi.nlm.nih.gov/pubmed/9656091.
14. Acarturk C, Cuijpers P, van Straten A, de Graaf R. Psychological treatment of
social anxiety disorder: a meta-analysis. Psychol Med. 2009;39:241.
https://doi.org/10.1017/S0033291708003590.
15. Mayo-Wilson E, Dias S, Mavranezouli I, Kew K, Clark DM, Ades AE, et al.
Psychological and pharmacological interventions for social anxiety disorder
in adults: a systematic review and network meta-analysis. Lancet Psychiatry.
2014;1:368–76. https://doi.org/10.1016/S2215-0366(14)70329-3.
16. Wang PS, Berglund P, Olfson M, Pincus HA, Wells KB, Kessler RC. Failure and
delay in initial treatment contact after first onset of mental disorders in the
National Comorbidity Survey Replication. Arch Gen Psychiatry. 2005;62:603.
https://doi.org/10.1001/archpsyc.62.6.603.
17. Runge AJ, Beesdo K, Lieb R, Wittchen H-U. How frequent is psychotherapy
utilisation by adolescents and young adults with anxiety disorders?
Verhaltenstherapie. 2008;18:26–34. https://doi.org/10.1159/000113890.
18. Rapee RM, Heimberg RG. A cognitive-behavioral model of anxiety in social
phobia. Behav Res Ther. 1997;35:741–56 http://www.ncbi.nlm.nih.gov/
pubmed/9256517.
19. Stangier U, Heidenreich T, Peitz M. Soziale Phobien : ein kognitiv-
verhaltenstherapeutisches Behandlungsmanual. Weinheim: Beltz: mit CD-
ROM; 2009.
20. King SA, Poulos ST. Using the Internet to Treat Generalized Social Phobia
and Avoidant Personality Disorder. CyberPsychology {&} Behav. 1998;1:29–
36. https://doi.org/10.1089/cpb.1998.1.29.
21. Berger T, Andersson G. Internetbasierte Psychotherapien: Besonderheiten
und empirische Evidenz. PPmP - Psychother Psychosom Medizinische
Psychol. 2009;59(03/04):159–70. https://doi.org/10.1055/s-0028-1090162.
22. Ebert DD, Van Daele T, Nordgreen T, Karekla M, Compare A, Zarbo C, et al.
Internet- and Mobile-based psychological interventions: applications,
efficacy, and potential for improving mental health. Eur Psychol. 2018;23:
167–87. https://doi.org/10.1027/1016-9040/a000318.
23. Ebert DD, Cuijpers P, Muñoz RF, Baumeister H. Prevention of mental health
disorders using internet- and mobile-based interventions: a narrative review
and recommendations for future research. Front Psychiatry. 2017;8(AUG):
116. https://doi.org/10.3389/fpsyt.2017.00116.
24. Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health
care interventions delivered over the internet? A systematic review of the
published literature. J Med Internet Res. 2006;8:e10.
25. Kampmann IL, Emmelkamp PMG, Morina N. Meta-analysis of technology-
assisted interventions for social anxiety disorder. J Anxiety Disord. 2016;42:
71–84. https://doi.org/10.1016/j.janxdis.2016.06.007.
26. Tillfors M, Carlbring P, Furmark T, Lewenhaupt S, Spak M, Eriksson A, et al.
Treating university students with social phobia and public speaking fears:
internet delivered self-help with or without live group exposure sessions.
Depress Anxiety. 2008;25:708–17. https://doi.org/10.1002/da.20416.
27. Berger T, Caspar F, Richardson R, Kneubühler B, Sutter D, Andersson G.
Internet-based treatment of social phobia: a randomized controlled trial
comparing unguided with two types of guided self-help. Behav Res Ther.
2011;49:158–69. https://doi.org/10.1016/j.brat.2010.12.007.
28. Botella C, Gallego MJ, Garcia-Palacios A, Guillen V, Baños RM, Quero S, et al.
An internet-based self-help treatment for fear of public speaking : a
controlled trial. Cyberpsychol Behav Soc Netw. 2010;13. https://doi.org/10.
1089/cyber.2009.0224.
29. Furmark T, Carlbring P, Hedman E, Sonnenstein A, Clevberger P, Bohman B,
et al. Guided and unguided self-help for social anxiety disorder: randomised
controlled trial. Br J Psychiatry. 2009;195:440–7. https://doi.org/10.1192/bjp.
bp.108.060996.
30. Gallego MJ, Emmelkamp G, Maria P, van der Kooij M, Mees H. The
effects of a Dutch version of an internet-based treatment program for
fear of public speaking: a controlled study. Int J Clin Heal Psychol.
2011;11:459–72 http://www.redalyc.org/articulo.oa?id=33719289003.
Accessed 29 Nov 2017.
31. Lopez GC, Botella C, Quero S, Gomez AR, Baños R. Telepsychology program
to treat public-speaking anxiety among the Mexican population. 2014.
32. Titov N, Andrews G, Choi I, Schwencke G, Mahoney A. Shyness 3:
randomized controlled trial of guided versus unguided internet-based CBT
for social phobia. Aust New Zeal J Psychiatry. 2008;42:1030–40.
https://doi.org/10.1080/00048670802512107.
33. Titov N, Andrews G, Choi I, Schwencke G, Johnston L. Randomized
controlled trial of web-based treatment of social phobia without clinician
guidance. Aust New Zeal J Psychiatry. 2009;43:913–9. https://doi.org/10.
1080/00048670903179160.
34. Titov N, Andrews G, Schwencke G, Robinson E, Peters L, Spence J.
Randomized controlled trial of internet cognitive Behavioural treatment for
social phobia with and without motivational enhancement strategies. Aust
New Zeal J Psychiatry. 2010;44:938–45. https://doi.org/10.3109/00048674.
2010.493859.
35. Paganini S, Teigelkötter W, Buntrock C, Baumeister H. Economic evaluations
of internet- and mobile-based interventions for the treatment and
prevention of depression: a systematic review. J Affect Disord. 2018;225:
733–55. https://doi.org/10.1016/j.jad.2017.07.018.
36. Ebert DD, Kählke F, Buntrock C, Berking M, Smit F, Heber E, et al. A health
economic outcome evaluation of an internet-based mobile-supported stress
management intervention for employees. Scand J Work Environ Health.
2018;44:171–82. https://doi.org/10.5271/sjweh.3691.
37. Donker T, Blankers M, Hedman E, Ljótsson B, Petrie K, Christensen H.
Economic evaluations of Internet interventions for mental health: a
systematic review. Psychol Med. 2015; AUGUST:1–20. https://doi.org/10.
1017/S0033291715001427.
38. Hedman E, Andersson E, Ljótsson B, Andersson G, Rück C, Lindefors N. Cost-
effectiveness of internet-based cognitive behavior therapy vs. cognitive
behavioral group therapy for social anxiety disorder: results from a
randomized controlled trial. Behav Res Ther. 2011;49:729–36. https://doi.org/
10.1016/j.brat.2011.07.009.
39. Hedman E, El Alaoui S, Lindefors N, Andersson E, Ruck C, Ghaderi A, et al.
Clinical effectiveness and cost-effectiveness of internet- vs. group-based
cognitive behavior therapy for social anxiety disorder: 4-year follow-up of a
randomized trial. Behav Res Ther. 2014;59:20–9.
Kählke et al. BMC Psychiatry          (2019) 19:197 Page 10 of 12
40. Titov N, Andrews G, Johnston L, Schwencke G, Choi I. Shyness programme:
longer term benefits, cost-effectiveness, and acceptability. Aust N Z J
Psychiatry. 2009;43:36–44.
41. Weeks JW, Heimberg RG, Rodebaugh TL. The fear of positive evaluation
scale: assessing a proposed cognitive component of social anxiety. J
Anxiety Disord. 2008;22:44–55. https://doi.org/10.1016/j.janxdis.2007.08.002.
42. Weeks JW, Heimberg RG, Rodebaugh TL, Goldin PR, Gross JJ. Psychometric
evaluation of the fear of positive evaluation scale in patients with social
anxiety disorder. Psychol Assess. 2012;24:301–12. https://doi.org/10.1037/
a0025723.
43. Weeks JW, Howell AN. The bivalent fear of evaluation model of social
anxiety: further integrating findings on fears of positive and negative
evaluation. Cogn Behav Ther. 2012;41:83–95. https://doi.org/10.1080/
16506073.2012.661452.
44. Gilbert P. Evolutionary Models: Practical and Conceptual Utility for the
Treatment and Study of Social Anxiety Disorder. The Wiley Blackwell
Handbook of Social Anxiety Disorder. 2014;:24–52. doi:https://doi.org/10.
1002/9781118653920.ch2.
45. Weeks JW, Jakatdar TA, Heimberg RG. Comparing and contrasting fears of
positive and negative evaluation as facets of social anxiety. J Soc Clin
Psychol. 2010;29:68–94. https://doi.org/10.1521/jscp.2010.29.1.68.
46. Weeks JW, Howell AN. Fear of Positive Evaluation: The Neglected Fear
Domain in Social Anxiety. The Wiley Blackwell Handbook of Social Anxiety
Disorder. 2014;:433–53. doi:https://doi.org/10.1002/9781118653920.ch20.
47. Goldin PR, Ziv M, Jazaieri H, Hahn K, Heimberg R, Gross JJ. Impact of
cognitive behavioral therapy for social anxiety disorder on the neural
dynamics of cognitive reappraisal of negative self-beliefs: randomized
clinical trial. JAMA psychiatry. 2013;70:1048–56. https://doi.org/10.1001/
jamapsychiatry.2013.234.
48. Fergus TA, Valentiner DP, McGrath PB, Stephenson K, Gier S, Jencius S. The
fear of positive evaluation scale: psychometric properties in a clinical
sample. J Anxiety Disord. 2009;23:1177–83. https://doi.org/10.1016/j.janxdis.
2009.07.024.
49. Bruffaerts R, Mortier P, Kiekens G, Auerbach RP, Cuijpers P, Demyttenaere K,
et al. Mental health problems in college freshmen: prevalence and
academic functioning. J Affect Disord. 2018;225:97–103. https://doi.org/10.
1016/j.jad.2017.07.044.
50. Mortier P, Demyttenaere K, Auerbach RP, Cuijpers P, Green JG, Kiekens G, et
al. First onset of suicidal thoughts and behaviours in college. J Affect Disord.
2017;207:291–9 https://doi.org/10.1016/j.jad.2016.09.033.
51. Clark D, Wells A. A cognitive model of social phobia. New York: Guilford
Press; 1995.
52. Boettcher J, Berger T, Renneberg B. Does a pre-treatment diagnostic
interview affect the outcome of internet-based self-help for social anxiety
disorder? A randomized controlled trial. Behav Cogn Psychother. 2012;40:
513–28. https://doi.org/10.1017/S1352465812000501.
53. Berger T, Hohl E, Caspar F. Internetbasierte Therapie der sozialen Phobie:
Ergebnisse einer 6-monate-katamnese. Zeitschrift für klinische Psychologie
und Psychotherapie 2010; 39:217–21.
54. Schulz A, Stolz T, Berger T. Internet-based individually versus group guided
self-help treatment for social anxiety disorder: protocol of a randomized
controlled trial 2014. doi:https://doi.org/10.1186/1471-244X-14-115.
55. Berger T, Hohl E, Caspar F. Internet-based treatment for social phobia: a
randomized controlled trial. J Clin Psychol. 2009;65:1021–35. https://doi.org/
10.1002/jclp.20603.
56. Werner KH, Goldin PR, Ball TM, Heimberg RG, Gross JJ. Assessing emotion
regulation in social anxiety disorder: the emotion regulation interview. J
Psychopathol Behav Assess. 2011;33:346–54. https://doi.org/10.1007/s10862-
011-9225-x.
57. Ebert DD, Buntrock C, Lehr D, Smit F, Riper H, Baumeister H, et al.
Effectiveness of web- and mobile-based treatment of subthreshold
depression with adherence-focused guidance. A single-blind randomised
controlled trial. Behav Ther. 2017.
58. Ebert DD, Lehr D, Heber E, Riper H, Cuijpers P, Berking M. Internet- and
mobile-based stress management for employees with adherence-focused
guidance: efficacy and mechanism of change. Scand J Work Environ Health.
2016;42:382–94. https://doi.org/10.5271/sjweh.3573.
59. Zarski A-C, Lehr D, Berking M, Riper H, Cuijpers P, Ebert DD. Adherence to
internet-based Mobile-supported stress management: a pooled analysis of
individual participant data from three randomized controlled trials. J Med
Internet Res. 2016;18:e146. https://doi.org/10.2196/jmir.4493.
60. Questback GmbH. Unipark. EFS Survey 2016. https://www.unipark.com/en/
survey-software/.
61. Stangier U, Heidenreich T, Berardi A, Golbs U, Hoyer J. Die Erfassung sozialer
Phobie durch die Social Interaction Anxiety Scale (SIAS) und die Social
Phobia Scale (SPS). Z Klin Psychol Psychother. 1999;28:28–36. https://doi.org/
10.1026//0084-5345.28.1.28.
62. Mattick RP, Clarke JC. Development and validation of measures of social
phobia scrutiny fear and social interaction anxiety11Editor’s note: this article
was written before the development of some contemporary measures of
social phobia, such as the social phobia and anxiety Inve. Behav Res Ther.
1998;36:455–70. https://doi.org/10.1016/S0005-7967(97)10031-6.
63. Heinrichs N, Hahlweg K, Fiegenbaum W, Frank M, Schroeder B, von
Witzleben I. Validität und Reliabilität der social interaction anxiety scale
(SIAS) und der social phobia scale (SPS). Verhaltenstherapie. 2002;12:26–35.
https://doi.org/10.1159/000056690.
64. Wittchen H-U, Wunderlich U, Gruschwitz S, Zaudig M. SKID I. Strukturiertes
Klinisches Interview für DSM-IV. Achse I: Psychische Störungen. Interviewheft
und Beurteilungsheft. Eine deutschsprachige, erweiterte Bearb. d.
amerikanischen Originalversion des SKID I. Göttingen: Hogrefe; 1997.
65. Hautzinger M, Keller F, Kühner C. Beck depressions-Inventar (BDI-II). Frankfurt
am Main: Harcourt Test Services; 2006.
66. Franke G. BSI, Brief Symptom Inventory von L. R. Derogatis (Kurzform der
SCL-90-R) - deutsches Manual. Beltz Test GmbH. 2000.
67. Schlarb A, Hautzinger M. Klinisch-psychiatrische Ratingskalen für das Kindes-
und Jugendalter. Göttingen: Hogrefe; 2011.
68. Stangier U, Heidenreich T. Die Liebowitz Soziale Angst-Skala (LSAS).
Göttingen: Hogrefe; 2003.
69. Liebowitz M. Social Phobia. Mod Probl Pharmacopsychiatry. 1987;22:141–73.
70. Horowitz L, Rosenberg SE, Bear BA, Ureno G, Villansenor VS. Inventory of
interpersonal problems: psychometric properties and clinical applications. J
Consult Clin Psychol. 1988;56:885–92 http://psycnet.apa.org/journals/ccp/56/
6/885/. Accessed 30 May 2017.
71. Horowitz L, Strauß B, Kordy H. Inventar zur Erfassung interpersonaler
Probleme. Deutsche Version. Manual (2., überarbeitete und neu normierte
Auflage). Göttingen: Beltz Test GmbH; 2000.
72. Weeks JW, Heimberg RG, Rodebaugh TL, Norton PJ. Exploring the
relationship between fear of positive evaluation and social anxiety. J Anxiety
Disord. 2008;22:386–400. https://doi.org/10.1016/j.janxdis.2007.04.009.
73. Weeks JW. The disqualification of positive social outcomes scale: a novel
assessment of a long-recognized cognitive tendency in social anxiety
disorder. J Anxiety Disord. 2010;24:856–65. https://doi.org/10.1016/j.janxdis.
2010.06.008.
74. Richardson J, Iezzi A, Khan MA, Maxwell A. Validity and reliability of the
assessment of quality of life (AQoL)-8D multi-attribute utility instrument.
Patient - Patient-Centered Outcomes Res. 2014;7:85–96. https://doi.org/10.
1007/s40271-013-0036-x.
75. EuroQol Group. EuroQol--a new facility for the measurement of health-
related quality of life. Health Policy. 1990;16:199–208 doi:10109801.
76. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al.
Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. 2011;20:1727–36. https://doi.org/10.1007/s11136-
011-9903-x.
77. Bouwmans C, De Jong K, Timman R, Zijlstra-Vlasveld M, Van der Feltz-
Cornelis C, Tan Swan S, et al. Feasibility, reliability and validity of a
questionnaire on healthcare consumption and productivity loss in patients
with a psychiatric disorder (TiC-P). BMC Health Serv Res. 2013;13:217.
https://doi.org/10.1186/1472-6963-13-217.
78. Krauth C. Methoden der Kostenbestimmung in der
gesundheitsökonomischen Evaluation. Gesundheitsökonomie Qual. 2010;15:
251–9. https://doi.org/10.1055/s-0029-1245680.
79. Bock J-O, Bowles D, Brettschneider C, Greiner W, Holle R, König H-H, et al.
Standardisierte Bewertungssätze aus gesellschaftlicher Perspektive für die
gesundheitsökonomische Evaluation. 1st ed. Baden-Baden: Nomos
Verlagsgesellschaft mbH & Co. KG; 2015. https://doi.org/10.5771/
9783845260754.
80. Buntrock C, Berking M, Smit F, Lehr D, Nobis S. Preventing Depression in
Adults With Subthreshold Depression : Health-Economic Evaluation
Alongside a Pragmatic Randomized Controlled Trial of a Web-Based
Intervention Corresponding Author : 2017;19:1–16.
81. Bundesministerium für Bildung und Forschung. Welche Bedarfssätze sieht das
BAföG vor? 2018. https://www.xn--bafg-7qa.de/de/welche-bedarfssaetze-sieht-
Kählke et al. BMC Psychiatry          (2019) 19:197 Page 11 of 12
das-bafoeg-vor--375.php. Accessed 2018-02-01 (Archived by WebCite® at
http://www.webcitation.org/70cTqTjLg).
82. Schmidt J, Lamprecht F, Wittmann W. Zufriedenheit mit der stationären
Versorgung. Entwicklung eines Fragebogens und erste
Validitätsuntersuchungen. Psychother Psychosom. 1989. https://www.gfqg.
de/assessment/zuf-8.html. Accessed 30 May 2017.
83. Boß L, Lehr D, Reis D, Vis C, Riper H, Berking M, et al. Reliability and validity
of assessing user satisfaction with web-based health interventions. J Med
Internet Res. 2016;18:e234. https://doi.org/10.2196/jmir.5952.
84. Devilly GJ, Borkovec TD. Psychometric properties of the credibility/
expectancy questionnaire. J Behav Ther Exp Psychiatry. 2000;31:73–86.
https://doi.org/10.1016/S0005-7916(00)00012-4.
85. European Commission. European Credit Transfer and Accumulation System
(ECTS). 2017. https://ec.europa.eu/education/resources-and-tools/european-
credit-transfer-and-accumulation-system-ects_en. Accessed: 2017-12-05.
(Archived by WebCite® at http://www.webcitation.org/6vUFF2q8f).
86. Erdfelder E, Faul F, Buchner A. GPOWER: A general power analysis program.
Behav Res Methods, Instruments, Comput. 1996.
87. Altman D. Better reporting of randomised controlled trials: the CONSORT
statement. BMJ Br Med J. 1996; https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2352018/. Accessed 6 Jun 2017.
88. Little RJA, Rubin DB. Statistical analysis with missing data. 2nd ed. Hoboken
NJ: Wiley; 2002.
89. Schafer JL, Reid N, Cox D, Keiding N, Louis T, Tong H, et al. Analysis of
incomplete multivariate data. New York, NY, US: Chapman and Hall/CRC; 1997.
90. Jacobson NS, Truax P. Clinical significance: a statistical approach to defining
meaningful change in psychotherapy research. J Consult Clin Psychol. 1991;59:12–9.
91. Johnson PO, Fay LC. The Johnson-Neyman technique, its theory and
application. Psychometrika. 1950;15:349–67. https://doi.org/10.1007/
BF02288864.
92. Ramsey SD, Willke RJ, Glick H, Reed SD, Augustovski F, Jonsson B, et al.
Cost-effectiveness analysis alongside clinical trials II—an ISPOR good
research practices task force report. Value Heal. 2015;18:161–72.
https://doi.org/10.1016/j.jval.2015.02.001.
93. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D, et
al. Consolidated health economic evaluation reporting standards (CHEERS)
statement. Eur J Health Econ. 2013;14:367–72. https://doi.org/10.1007/
s10198-013-0471-6.
94. Spek V, Cuijpers P, Nyklicek I, Riper H, Keyzer J, Pop V. Internet-based
cognitive behaviour therapy for symptoms of depression and anxiety: a
meta-analysis. Psychol Med. 2007;37:319. https://doi.org/10.1017/
S0033291706008944.
95. Andersson G, & Cuijpers P. Internet-based and other computerized
psychological treatments for adult depression: a meta-analysis. Cognitive
behaviour therapy. 2009;38(4):196–205.
96. Nordin S, Carlbring P, Cuijpers P, Andersson G. Expanding the limits of
Bibliotherapy for panic disorder: randomized trial of self-help without
support but with a clear deadline. Behav Ther. 2010;41:267–76. https://doi.
org/10.1016/j.beth.2009.06.001.
97. Titov N, Dear BF, Johnston L, Lorian C, Zou J, Wootton B, et al. Improving
adherence and clinical outcomes in self-guided internet treatment for
anxiety and depression: randomised controlled trial. PLoS One. 2013;8:
e62873. https://doi.org/10.1371/journal.pone.0062873.
98. Andersson G, Titov N. Advantages and limitations of internet-based
interventions for common mental disorders. World Psychiatry. 2014;13:4–11.
https://doi.org/10.1002/wps.20083.
99. Ebert DD, Baumeister H. Internet-based self-help interventions for
depression in routine care. JAMA Psychiatry. 2017;74:852. https://doi.org/10.
1001/jamapsychiatry.2017.1394.
100. Titov N, Andrews G, Kemp A, Robinson E. Characteristics of adults with
anxiety or depression treated at an internet clinic: comparison with a
national survey and an outpatient clinic. PLoS One. 2010;5:e10885. https://
doi.org/10.1371/journal.pone.0010885.
101. van den Brink M, van den Hout WB, Stiggelbout AM, Putter H, van de Velde
CJH, Kievit J. Self-reports of health-care utilization: diary or questionnaire? Int
J Technol Assess Health Care. 2005;21:298–304. https://doi.org/10.1017/
S0266462305050397.
102. Scaini S, Belotti R, Ogliari A, Battaglia M. A comprehensive meta-analysis of
cognitive-behavioral interventions for social anxiety disorder in children and
adolescents. J Anxiety Disord. 2016;42:105–12. https://doi.org/10.1016/j.
janxdis.2016.05.008.
Kählke et al. BMC Psychiatry          (2019) 19:197 Page 12 of 12
